Abstract-This paper presents results of a study of the feasibility of Ka band slot arrays for an interferometric radar for the purpose of topographic mapping of the outer planets such as Jupiter and its moons. A small array is designed, built and tested.
INTRODUCTION
Jet Propulsion Laboratory, California Institute of Technology is involved in developing a Ka band waveguide slot array antenna system for topographic mapping of outer planets such as Jupiter and its moons. The system objective is to design a low-mass, fine resolution Ka band interferometric synthetic aperture radar for topographic mapping and answer critical phenomenology questions about instrument performance at this frequency for icy bodies, and to develop antenna technology to support such a system [1] . Two 2mx0.1m slot arrays with a spacing of about 4m will be used in an interferometric fashion. Fig. 1 shows the synthetic aperture radar system. Each of the slot arrays is divided into 4 tiles with a support structure as shown in Fig. 2. Figs. 3 and 4 show the front and back of each tile consisting of 8x80 radiating slots. Each of the 10 subarrays containing 8x10 radiating slots is fed by power dividers with a phase adjusting trombone mechanism. Since the choice of polarization is not important for the mapping application, vertical polarization has been chosen. Thus coupling between subarrays and tile-tile coupling occur in the H-plane. Such coupling is significantly less than the Eplane coupling and allows improvements in the design. The array architecture has been chosen such that each subarray consists of 8 radiating waveguides, each containing 10 radiating slots. For technology demonstration purpose a single tile of 80 radiating elements in the H-plane with an aperture distribution given by 18 dB Taylor nbar = 3 and 8 elements in the E-plane with uniform distribution have been chosen. Each subarray consists of 8 radiating waveguides with 10 radiating slots in each. Centered inclined coupling slots are used to excite each radiating waveguide from an orthogonal feed waveguide which is in turn excited by a center-fed input coupling slot in a manner similar to the arrays in [2] .
Elliott's procedure was used to design the array [3] . A value of 2 for the total normalized active conductance in each radiating waveguide and a value of 3.5 for the total normalized series resistance in the feed waveguide were found to be optimum [4] . Although half-height waveguides would be preferable for minimizing the higher order mode coupling in the junctions [5] , we have used full height radiating waveguides to minimize the problem of working with many weakly excited slots [6] . Recently a method has been developed to improve the design of slot arrays using the full wave moment method analysis program [7, 8] . It is proposed to use that technique to improve the design of the complete 2m long array. Analytical and experimental results are provided for a tile that was fabricated. Fig. 5 shows the return loss characteristics of the experimental tile. Experimental results show that the tile is tuned about 1.5% below the theoretical value of 35.75 GHz. A value of 1 mil (0.025 mm) tolerance achieved in the experimental work may not be adequate. Fig. 6 compares theoretical and experimental patterns. In general the agreement is found to be good. Table 1 compares the theoretical and experimental values of the directivity and beamwidths. While the azimuth patterns show very good agreement, the elevation patterns show some deviation. We have presented the design, analysis, and development of a Ka band slot array for interferometric SAR topographic mission. Results presented for a single tile show that it is possible to build a full 2m array to meet the specifications. Further work is ongoing for improving the return loss and pattern characteristics of the full array. 
III. ANALYTICAL AND EXPERIMENTAL RESULTS

